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PREFACE 
This volume of Procedia Technology comprises a collection of 174 research papers that were 
accepted for presentation at the International Conference of Electrical Engineering and 
Electronics and Informatics (ICEEI 2013), which was held on June 24-25, 2013, in the town of 
Bangi, Selangor, Malaysia. This conference is an international event organized by University 
Kebangsaan Malaysia, in collaboration with the  Institut Teknologi Bandung (ITB) Indonesia 
with the purpose of establishing an open forum for exchanging ideas and discussing recent 
progress in all fields of electrical engineering and informatics. In addition to 24 technical 
sessions devoted to the presentation of the papers presented in this volume, the technical 
program of the conference included a research exhibition, and 3 keynote talks delivered by the 
following distinguished speakers: 
• Prof. Peter Haddawy, Director of the United Nations University International 
• Institute for Software Technology, Macau 
• Prof. Dr. Ir. Benhard Sitohang, Professor at the Data & Software Engineering – Research 
Group School of Electrical Engineering and Informatics (STEI) Institut Teknologi Bandung 
• Mr Lee Yu Kit, Chief Technologist of IBM Malaysia 
The papers in this volume address a variety of problems that triggered to new ideas and research 
directions in the fast emerging areas of Informatics and Electrical Engineering, Information 
System and Multimedia Technology, Data, Software and Computer Engineering. They were 
selected out of a total of 235 manuscripts that were submitted for review by authors from 7 
different countries. The review of this amount of papers would not have been possible without 
the help of fellow researchers that kindly agreed to serve on the conference’s technical program 
committee. In this respect, we are deeply thankful to: 
• Jaka Sembiring, Institut Teknologi Bandung, Indonesia 
• Kridanto Surendro Institut Teknologi Bandung, Indonesia 
• Dwi  Hendratmo Institut Teknologi Bandung, Indonesia 
• Riza Sulaiman, Universiti Kebangsaan Malaysia, Malaysia 
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• Aziz Deraman, Universiti Malaysia Terengganu, Malaysia 
• Lalit K. Goel, College of Engineering, Singapore 
• Raed Ali Alsaqou, Universiti Kebangsaan Malaysia, Malaysia 
In addition to these researchers, the help of the following additional reviewers was fundamental 
to successfully complete the review process: 
Abdul Razak Hamdan, Abdullah Mohd. Zin, Aceng Salim, Achmad Fuad Mas'ud, Achmad 
Imam Kistijantoro, Achmad Munir, Aciek Ida Wuryandari, Adang Suwandi Ahmad, Adi 
Indrayanto, Adit Kurniawan,Afwarman Manaf, Agung Harsoyo, Agus Purwadi, Ahmad Kamal 
Bin Mohd Arish, Ahmed Moosajee Patel, Aini Hussain, Albarda Albarda, Aldo Agusdian, 
Alihossein Aryanfar, Alina Marie Hasbi, Amirah Ismail, Amy Hamidah Salman, Andriyan Bayu 
Suksmono, Anton Satria Prabuwono, Anuar Mikdad Muad, Arief Syaichu Rohman, Arif 
Sasongko, Armein Z.R. Langi, Arry Akhmad Arman, Ary Setijadi, Ayu Purwarianti, Azah 
Mohamed, Azimah Binti Ahmad, Aziz Deraman, Azizah Binti Jaafar, Azizi Abdullah, Azlina 
Ahmad, Azrulhizam Shapi’I, Azuraliza Abu Bakar, Badariah Bais, Bahari Idrus, Bambang 
Anggoro  Soedjarno,  Bambang  Pharmasetiawan,  Bambang  Riyanto  Trilaksono, Basuki 
Rahmatul Alam Bayu Hendrajaya, Benhard Sitohang , Budi Rahardjo, Budiman Dabarsyah, 
Burhanuddin Yeop Majlis, Carmadi Machbub, Chairunnisa , Chin Fhong Soon, Christine 
Suryadi, Dalbir Singh Valbir Singh, Deny Hamdani, Dimitri Mahayana, Djoko Darwanto, 
Doreen Nielsen, Dwi Hendratmo Widyantoro, Edgar Scavino, Edmond Zahedi, Effrina Yanti 
Hamid, Elankovan A. Sundararajan, Elvayandri S.Si, Emir Mauludi Husni, Eniman Yunus 
Syamsudin, Eueung Mulyana, Farahwahida Mohd, Farizah Saharil, Farkhad Ihsan Hariadi, 
Fazida Hanim Hashim, Gibson Hilman Sianipar, Gusti Ayu Putri Saptawati, Hafizah Husain, 
Hairulliza Mohamad Judi, Haitham Sabah Hasan, Halimah Badioze Zaman, Hamimi Fadziati 
Abd. Wahab, Hamonangan Situmorang, Harlili S., Harry Santoso, Hasballah Zakaria, Haslina 
Arshad, Hazilah Mohd Amin,Hazura Mohamed, Hendrawan, Henny Yusnita Zubir, Hilmi 
Sanusi, Hilwadi Hindersah, Hira Laksmiwati Soemitro, Huda Abdullah, Husni Setiawan 
Sastramihardja, Hussain Shareef, Hussam Mubarak Alhaj, Hussam Mubarak Mohmmed Alhaj, I 
Gusti Bagus Baskara Nugraha', Ian Joseph Matheus Edward, Ibrahim Mohamed, Iping Supriana 
Suwardi, Irman Idris, Iskandar , Iskandar Yahya, Isnuwardianto, Issa Atoum, Iyas Munawar, 
Jabril Ramdan Salem, Jaka Sembiring, Jamaiah Haji Yahaya, Jamalul-Lail Ab Manan, Joko 
Suryana, Judhi Santoso, Judoyono Kartidjo, Juhana Salim, Junaidah Mohamed Kassim, 
Kamarulzaman Mat, Kamsuriah Ahmad, Kastam Astami, Khairuddin Omar, Khairul Anuar 
Ishak, Kridanto Surendro, Kusprasapta Mutijarsa, Kuspriyanto, Lailatul Qadri Zakaria, Lee Ling 
Chuan, M A Hannan, M. Sukrisno Mardiyanto, M.M. Inggriani, Madihah Mohd Saudi, 
Mahamod Ismail, Mandeep Singh, Mardina Abdullah, Marini Abu Bakar, Mary Handoko 
Wijoyo, Maryati Mohd. Yusof, Masayu Leylia Khodra, Masnizah Mohd, Masri Ayob, Maythem 
Kamal Abbas, Md. Jan Nordin, Md. Mamum Ibne Reaz, Md. Rafiqul Islam, Mei Choo Ang, 
Mekala Subramaniam, Mervin Tangguar  Hutabarat,  Mohamad  Anis  Rosidi,  Mohamad  
Shanudin  Zakaria, Mohammad Faidzul Nasrudin, Mohammad Reza Ismaili, Mohammad. 
Ridwan Effendi, Mohd Alauddin Mohd Ali, Mohd Fahmi Mohamad Amran, Mohd Fais Mansor, 
Mohd Faisal Ibrahim, Mohd Hafiz Baharuddin, Mohd Hairi Mohd Zaman, Mohd Khatim, Mohd 
Nizam Saad, Mohd Rosmadi Mokhtar, Mohd Syafiq Mohd, Mohd Syuhaimi Ab. Rahman, Mohd 
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Tarmizi Ali, Mohd Yusoff Jamaluddin, Mohd Zalisham Jali, Mohd Zamri Che Wanik, Mohd 
Zamri Murah, Mohd. Juzaiddin Ab Aziz, Mohd. Zakree Ahmad Nazri, Muhammad Imran, 
Muhammad Nurdin, Muhammad Sigit Arifianto, Muhammad Zuhri Catur Candra, Mukmin 
Widyanto A., Munawar Ahmad Za, Muriati Mukhtar, Nadiah Bt Yusof, Nana Rachmana 
Syambas, Nanang  Hariyanto,  Nasharuddin  Bin  Zainal,  Nazatul  Aini  Abd  Majid,  Nazean 
Jomhari, Nazlena Mohamad Ali, Nazlia Omar, Ngapuli Irmea Sinisuka, Noor Faezah 
On behalf of the organizing committee of ICEEI 2013, we thank all TPC members and reviewers 
for their hard work. Likewise, we thank the authors for submitting their papers to the conference. 
This volume of Procedia Techology would have never materialized without their contributions. 
The papers presented in this conference is an effort to highlight the state of the art and discuss 
the issues and opportunities on new research directions that can help develop new ideas for the 
betterment of society. The ultimate goal of ICEEI 2013 was to disseminate the findings of 
research activities that contribute to advance the state of the art in the conference’s areas of 
interest. 
Therefore, we sincerely hope that the concepts, techniques and results presented in the 174 
papers that we have selected are useful to the reader. 
 
Juhana Salim  
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